Maturation depresses mouse cerebrovascular tone through endothelium-dependent mechanisms.
In light of previous observations that the range of arterial pressures over which cerebral blood flow is autoregulated differs dramatically in neonates and adults, the present experiments explored the hypothesis that pressure-induced intrinsic arterial tone is regulated differently in neonatal and adult cerebral arteries. In cannulated and pressurized endothelium-intact mouse cerebral arteries <150 microm in diameter, active intrinsic tone was evident at intraluminal pressures as low as 10 mmHg in neonatal arteries, but only at pressures of 60 mmHg or greater in adult arteries. Administration of 10 microM indomethacin produced no significant effect on tone at any pressure in either neonatal or adult arteries, but subsequent addition of 100 microroarginine methyl ester (NAME) significantly vasoconstricted both neonatal and adult arteries at all pressures. Conversely, administration of 100 microE alone significantly vasoconstricted adult arteries only, and subsequent addition of 10 microomethacin produced a significant additional vasoconstriction in adult arteries only, indicating an important interaction between the nitric oxide synthase and cyclooxygenase pathways, at least in adult arteries. In the presence of both indomethacin and NAME, intrinsic tone was significantly greater in neonatal than adult arteries, but when the endothelium was removed, tone was similar in neonatal and adult arteries at all pressures. Together, these results suggest that pressure-induced myogenic tone is regulated similarly in neonatal and adult mouse cerebral arteries but that the contribution of endothelial vasoactive factors to intrinsic tone is highly age dependent.